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e Columbia Accident

o Complexity of the Problem

e Technical Challenges

e Cultural and Organizational Challenges
 Classical Project Management Tradeoffs

e Conclusion



Program Management

Classic Program Management has 3 components

Cost, Schedule, and Content

This is an usual project management time for the Shuttle Program

Cost Is a significant concern
» Operations have ceased and all operating funds and personnel are
available for Return to Flight work

Schedule is not a driver
» Desirable to fly as soon as practical to support the International Space
Station (ISS)
e Schedule is set from technical milestones

Content is the only significant management concern
 How safe is safe enough?
 When have we done enough?
 How can we prove it?



Awiation 1n 1tself 1s not inherently
' dangerous. But to an even greater
 degree than the sea, it isterribly
 unforgving of any carelessness,
 incapacity or neglect.
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Debris
Transport

J

Damage Assessment




aT8-107 Mach ng. = 3.00 input template I7 Fab 2004
Mach= 3000, ~= 2.850, f= 0.130, Re= 2010
Matenak Foam, Densdy ;= 740 il

swary 1 bajsclary ploted
Jprap fabr e id e oS Mook likmas 000 plos




Liquid Hydrogen Intertank Flange

Critical Debris Zone

o Critical debris zone previously
identified as +/-67.5° from Z axis, Feedline Fairing
Orbiter side of tank (reference)
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Fitting
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+Z Stringer Panel, Area originally identified for removal/
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Test articles in design and fabrication

System not a RTF constraint




Boom Installed on Starboard Sill
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Strategy Based on Long-Term Affordability
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NOTE: Exploration missions — Robotic and eventual human missions to Moon, Mars, and beyond
Human/Robotic Technology — Technologies to enable development of exploration space systems
Crew Exploration Vehicle — Transportation vehicle for human explorers
ISS Transport — US and foreign launch systems to support Space Station needs especially after Shuttle retirement
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Key:

V' Activity has Occurred

V' Activity Scheduled to Occur
V Critical Path

V' Schedule in Jeopardy

Data Sources

1. USA Schedule Status 2/20/04
2. Feb 19 SFLC Meeting

3. Shuttle Program Reviews
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Origins of Standards spm
- %V Shuttlé
and Requirements o

FEDERAL LAWS

EXECUTIVE ORDERS

FEDERAL REGULATIONS

OSHA ITAR USAF/RANGE  EPA

NASA STANDARDS
NPG, NPR, NPD, NMI 110 TITLES

~45,000
STANDARDS

KSC STANDARDS JSC STANDARDS MSFC STANDARDS SSC STANDARDS

SSP LEVEL Il REQUIREMENTS
NSTS 07700 PROGRAM REQUIREMENTS
INTERFACE CONTROL DOCUMENTS
EMI REQUIREMENTS
LAUNCH COMMIT CRITERIA
FLIGHT RULES
OPERATIONS MAINTENANCE REQUIREMENTS

SSP LEVEL Il REQUIREMENTS






Comparison of

the Space Shuttle to a Boeing 737 s Shuge
122 feet Length 138 feet
78 feet wingspan 112 feet
173,500 pounds Empty 93,680 pounds |
(dry)
weight
April 12, 1981 First flight B737-100 April 9, 1967
(-900 Nov 20, 1997)
To low earth orbit: Payload 52,500 pounds
56,000 Ibs Crew of 2 + 189 Passengers
(including crew of 7 & provisions)
SHUTTLE EXTERNAL TANK: Fuel 6,875 US GAL = 55,000 pounds

DRY 66,000 LBS; LOADED 1,655,600 LBS
SHUTTLE SRB (EACH):

EMPTY 192,000 LBS; LOADED 1,292,000 LBS
SHUTTLE SYSTEM DRY WEIGHT:

173,500+66,000 + 192,000 + 192,000 = 623,500 LBS
ORBITER ONBOARD PROPELLANT LOAD (OMS + RCS):

23,876 + 7,256 = 31,091 LBS
SHUTTLE SYSTEM PROP WT:

1,100,000 + 1,100,000 + 1,589,600 + 31,091 =
3,821,000 LBS
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If it was easy, everyone would be doing it!
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